Charge-rearrangements upon metal-SAM bond formation
. Top: Plane-integrated charge rearrangements in the model SAM upon replacing the S-H by a S-Au bond upon molecule to Au(111) bonding; center: cumulative charge rearrangements obtained by integrating  over z. Q(z) describes the net charge transferred from right to left of a plane positioned at z; bottom: resulting change in the electrostatic energy of an electron as obtained from solving the Poisson equation. The majority of the charge rearrangements occur at the interface and result in an energy step of amount "BD". Figure S2 : Contour plot of the electron electrostatic energy for a monolayer consisting of a methylthiolate group and two Tour-wire type segments separated by polar methylated bipyrimidine segments in a plane close to the molecules (approx. 1.6 Å away from the hydrogen atoms to avoid oscillations near the nuclei); isolines are drawn every 0.1 eV. Figure S3 : DOS of the model SAM projected onto the three units defined in Figure 3 . The onset of Fermi-level pinning at the unoccupied states in unit 3 (closest to the metal substrate) is clearly visible.
Electrostatic energy in a free-standing monolayer

Density of states of the model SAM bonded to Au(111)
LDOS contour map for free-standing model system
Figure S4: Contour map of the local density of states (LDOS) along the molecular backbone for the free-standing model SAM not bonded to gold obtained by integrating the LDOS in energy windows of 0.1 eV over the plane perpendicular to the SAM within a unit cell. In fact, test calculations show that this effect is strongly reduced when applying a hybrid functional. What is also clearly visible is that in the absence of collective effects, the unoccupied states are no longer localized on the right semiconducting units owing to the low-lying * states in the pyrimidines. The fact that the LUMO and LUMO+1 are so close in energy is attributed to the strongly reduced conjugation resulting from the large twist between the upper doubly methyl-substituted pyrimidine and the upper semiconducting unit. Figure S7: Plane-averaged electron electrostatic energy of the SAM for different unit-cell heights (i.e., extents of the vacuum gap) when using conventional VASP settings and a cutoff energy of 273.894eV (i.e., when the accuracy is not increased and the convergence is not slowed down). One clearly sees that a non-systematic variation of the net-potential drop over the SAM is obtained arising from an incorrect/incomplete convergence. 
Electronic structure of the isolated molecule and low-coverage monolayer
